Abstract 22 annual layered samples of coral from 1977 to 1998 were collected from Daya Bay, South China Sea, their bomb-14 C (nuclear weapons testing 14 C) concentrations were determined and studied, and the atmosphere-sea exchange rate and diffusion thickness were estimated and found to be 17 mol m 2 a 1 and 32 Pm, respectively. The interannual variation of coral ' 14 C is mainly controlled by oceanic factors. In ENSO years, the coastwise upwelling current of South China Sea gets intensified, hence the coral '
C) concentrations were determined and studied, and the atmosphere-sea exchange rate and diffusion thickness were estimated and found to be 17 mol m 2 a 1 and 32 Pm, respectively. The interannual variation of coral ' 14 C is mainly controlled by oceanic factors. In ENSO years, the coastwise upwelling current of South China Sea gets intensified, hence the coral '
14
C displays its bottom value. The coral '
C does not respond vividly to the variation of the solar radiation energy. In the past 20 years or so, the general situation and the oceanic thermal structure of South China Sea are still stable even though interannual variation occurs in the atmosphere-sea interaction and the upwelling current driven by the tropical energy. Ra are extensively applied in oceanological research, simply because these radioactive isotopes can be indicative of some extremely slow processes occurring in sea water, which may include the offshore vertical mixing and its rate, the abysmal mixing and its rate, the thermocline vertical mixing and its rate, the upwelling current, the oceanic transverse mixing, and so on [1] . The conventional oceanological methods are usually inefficient in the study of these extremely slow processes. Natural 14 C and bomb-14 C are also the most ideal isotope tracers that can be used to estimate the interaction processes and the exchange rate between the atmosphere and the oceans [2, 3] . Natural 14 C is produced during the interaction between the neutrons in cosmic rays and the atmospheric nitrogen nuclei, and homogenously mixed up in the atmosphere in the form of 14 CO 2 . 14 C can also be produced during the interaction between the very powerful neutron flux generated during the nuclear weapons testing and the atmospheric nitrogen nuclei, and is commonly termed as "bomb-14 C". The bomb-14 C in the atmosphere mainly originated from the atmospheric nuclear weapons testing conducted in the 1950s 1960s, and reached its maximum during [1962] [1963] [1964] [1965] . Thereafter, the treaty that prohibits any atmospheric nuclear weapons testing went into effect, and the bomb-14 C in the atmosphere decreased year by year [4] . Since the coral skeleton has attained equilibrium with the inorganic carbon isotope in its ambient seawater, the 14 C variation in the annual layers of coral can be used to reveal 14 C interannual variation of the dissolved inorganic carbon in the surface seawater during coral's growth period.
The ' 14 C record of tropical coral from the Atlantic Ocean, the Pacific Ocean and the Indian Ocean can undoubtedly yield important information about ocean current circulation. Druffel et al., based on the ' 14 C record of coral growing up during the 1960s 1970s from the Sargasso sea area in the Atlantic Ocean, pointed out that the renewal rate of the water mass in this sea area is decreased gradually [5, 6] ; Druffel et al. also contended, based on the seasonal and annual variations of the bomb-14 C of coral in the middle Pacific Ocean, that the "transequatorial transport of surface currents" characterized by seasonal variation is the dominant factor controlling the bomb-14 C variation [7, 8] . Toggeiler et al.'s research about the 14 C of coral in the Pacific Ocean in the temperate zone and tropic zone before the nuclear weapons testing demonstrates that the thermocline seawater in the South Pacific Ocean is characterized by the low ' 14 C value, which is very similar to Subantarctic mode water mass, the 13 water mass in the equator and the Peruvian upwelling current, and this is simply attributed to the fact that the Subantarctic mode water mass of low 14 C value is injected into the thermocline from the north margin of the Antarctic circumpolar current [9] . Guilerson et al. recently carried out a 14 C research about coral from the Galapagos Islands on the East Pacific Ocean, which indicates that the ' 14 C is increased and the surface seawater temperature (SST) is also augmented in the season for upwelling current (July to September) after 1976. The synchronous change of 14 C and SST implies that a change has occurred in the tropical thermal structure in the vertical direction in the East Pacific Ocean after 1976. This change could be the "chief criminal" accountable for the increased frequency and the increased intensity of the occurrence of ENSO [10] . In this work, Platygyra collected from the Daya Bay of South China Sea constitutes our major target for research. This coral, collected year by year, was first tested for its 14 C. Its 14 C interannual variation was then used to reveal the characteristics of atmosphere-sea exchange and the evolution rule of the related climatic events in this sea area.
Sample description, experimental methods and results
The coral samples for this work were collected from the Daya Bay area of South China Sea. The sample location is about 1.5 km away from the thermal effluent outlet of the Daya Bay Nuclear Power Station, and about 10-15 m away from the sandy beach (coast). Fig. 1 is a sketch showing the geographical position of the Daya Bay and the sampling points. Samples were collected in October 1998, and are of the species of Platygyra [11] . Yu Kefu, one of the coauthors here, provided a sectioned, flake sample of original coral of 1 cm thick, together with its X-radiograph film chart. Annual layers were scored according to the growth lines shown on the sectioned coral
